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International cooperation for the utilization of earth observational data
in an integrated manner

— Development of de jure standardization of the common infrastructure
for the global earth observation system of systems —

Koki Iwao

While each country separately obtains, processes, and utilizes earth observation data, there is a pressing need for a common infrastructure
to facilitate integrated use of these resources. At an intergovernmental meeting, an international agreement was reached to construct a
common infrastructure for the global earth observation system. Several organizations have submitted components for this infrastructure.
These submissions were fairly evaluated, and the most suitable components were recommended for inclusion into the infrastructure
system, at the intergovernmental meeting. Recommendation of specific infrastructure components establishes de jure standards for the
global earth observation system. Since Japan has not offered its own components, it has been able to take a neutral stance on formulating
de jure standards. Consequently, the standards widely used as de facto in Japan have been selected as de jure standards. This experience
could be a model case for the development of a strategy for international standardization activity.

Keywords : International standard, de jure, de facto, global earth observation system of systems, intergovernmental group on earth
observations, GEOSS common infrastructure
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Development of a pressure sensor using a piezoelectric material thin film

— Application to a combustion pressure sensor for mass-produced cars —
Morito Akiyama*, Tatsuo TABARU and Kazushi KisHI

In this paper, we show the process of research and development of a combustion pressure sensor using an aluminum nitride (AIN) thin
film, which we developed for the first time in the world. At the time we envisaged the R&D in 2003, most sensors used a piezoelectric
single crystal. The research of a combustion pressure sensor using an AIN thin film was an unexplored field, and the usefulness of
an AIN thin film was not yet well recognized. However, since we started the R&D, domestic and foreign auto parts companies and
universities showed interest, and we carried out joint research with a domestic company and a university toward practical use of the sensor.
Consequently, we have succeeded in developing a sensor of small size, high sensitivity, and without the need of cooling. We now conduct
research to resolve the problems such as stabilization of sensor signals and simplification of the sensor structure for practical use.

Keywords : Combustion pressure sensors, mass-produced cars, aluminum nitride thin films, piezoelectric type, laminate structure
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Novel functional gels and their commercial distribution as chemical reagents
— New development of functional soft-materials —

Masaru YOSHIDA

We have recently developed novel gel-forming materials based on organic electrolytes. The organic electrolytes can be prepared by a
simple one-pot reaction applicable to large scale production. The materials show the following remarkable characteristics. (a) They can be
used for gelation of not only water but also electrolyte solutions of polar organic solvents including ionic liquids. (b) Rapid self-repairing
of the formed gel is possible even after collapse by mechanical stress. (c) The formed gel can be used as an efficient dispersant for single-
walled carbon nanotubes. The materials have been commercially distributed as chemical reagents for gelation.

Keywords : Gels, electrolyte, electrolyte solution, ionic liquids, chemical reagents
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Evaluating the effects of actions taken to attract visitors to sightseeing areas
— An Open Service Field behavior survey technology —

Yoshinobu YamMAMOTO

Every year, actions are taken to attract more visitors to sightseeing areas, yet the effects of these actions are rarely evaluated. Basic data for
assessing effects can be obtained by measuring the change in visitation patterns upon the introduction of actions. We did not have the technology,
however, to track the migration behavior quantitatively and successively with reasonable cost. To address this problem, we developed an Open
Service Field Point of Service (OSF-POS) method that is practical and cost-effective. A case study of this method for the Kinosaki spa resort (Hyogo

Prefecture, Japan), highlighting collaboration with local authorities, business circles, and engineering experts, is reported in this paper.

Keywords : Open Service Field, pedestrian research, questionnaire survey, POS
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Development of basic tools for glycoscience and their application to cancer diagnosis
— A 10-year strategy of the Research Center for Medical Glycoscience of AIST —

Hisashi NARIMATSU

We proposed a 10-year strategy for the development of a new scientific field, glycoscience. Initially, we developed basic technological
tools to help scientists and engineers enter this field. As the first project, we exhaustively discovered glycogenes and carried out their
functional analyses. The fruits of this work led to several follow-on projects: 1) technology for enzyme synthesis of glycans, 2) technology
for structural analysis of glycans, and 3) analysis of biological functions of glycans. The basic tools, developed in the first 5 years of our
10-year strategy, were applied to the development of more useful products, e.g., development of disease biomarkers, particularly for cancer
diagnosis. We are also close to achieving the practical use of a liver fibrosis marker and a cholangiocarcinoma marker for diagnosis.
Moreover, we are pursuing development of biomarkers for diagnosis of other cancers. The successful research results for these 10 years
have now been transferred to the world, in particular, Asian countries, and have resulted in collaborative research contracts with domestic
and overseas research groups.

Keywords : Glycan, N-glycan, O-glycan, glycosyltransferase, glycogene, lectin, lectin array, mass-spectrometry, IGOT, biomarker, liver
fibrosis, liver cancer, cholangiocarcinoma
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ez s, BEPHEEFIIREBIIZEIL NV oKvb o
MLV ENGHo>TWDT, qPCR #:I & B 5 BURHT
RERIEL2Z Y, BARIIIE, Mty — oA HUL
270, PR BRI — N9 5 186 Mg
fETIZDWT, AAZL qPCR 7 LA ZEEELZ. )T
L=y =L LTHS MR T 7a—I4 T TV —DTFTAI

— 196 —

F DNA 7= NVZHn5ZET 1 ROHE TE 186 H#H
BIZTOBEGEYREZIC—HTHMD I LN TE D, MisH
BIZFOFBT T 7 74 WIZHD SRl 5 I o 55
LRI XIS LTEY, BB FOFRBUZ, B
DFEBMELMETHIEDNINE TG>T VD,
BHPA4, Varery MRS RICE B XY
BERTF FDin vitrot ik O,

C MHROEERTH S DT, MK HEK293T Mg T
VaryEry MRS EHE, ZLEALOREREIN
Prb o FEHEMOY IS MEEE L TR T
b TNEFHLT WHBIUWRTF VD in vitro &
WEA T o720 72720, MlaANOME/MaAk (ER) THEMK
ENDN- 7Y OWAREEIH G35 MR,
FEAEDIRE IR A BN B @5 ETHLHOT, )
YEF Y MUEIAWEETH Ho N- 7 5 v DIARKEEIIR
BRSO HTEINTVWEDT, Zhaligsmge
LTHH L7z O- 7B VICHLTIE, O-7 U 2dbDh
FUEOREMWNLRRTF FEMEMLT THITIHR, B
FEIE 7 N 2Ol B A e & g 7 PRI,

TODRLZLZAMIG LU TER L7z Bty — Dtk
AN ) AR AR L7ze 85 11E. 1 OB %
WREZRBRD KR EITHEE T 2/ETH b0 BERIUSD SR
—EIZHET Do TELRETILLDOBROBRELIMAT, T
REZ PR Y RIFHIBOS S 720 BRIk o~
NPT T4—ITTHEERER L 72, 8213, —D2DFa—7
WT, ZHBOBELZFRRICDRTOGRTLHIETH
%o HEERORIGE, HRWH 50 %27 -7z T Nl
BUCLY RIS ZIED D, SIUSROBEEZZMATRH L &
TRIBZIED D, ZHUZ XD BIERIYICIE 2" FEFHOME 8% 1
ROF2—=TNTHEETED, BIbo>TERSINL KD
FESHO 53 T RIZG D> TV ADT, 1ilZI) I LUE =5
W@ cllETAE. HNOBZT ORI RSN S,
CoJikE, BRI EOEBEE L P,
BHREAMS., Whkru<t 7574 —/HR5H (LC/MS)
ZIREL LIRSS 23 2 8 K BURRIR) & He i o B %6

RTFRREWE R L LT 1,000 2B 82
Ha—FFES S LC/MS SHTEASHIE SN z0T, ¥
N D SRERTF ROAREL 7 F B0~
7T 74 —CTHIER, BRI LTHEY >3 B LR
R R AL 2 R BB 3 7 DRSS ) A2 r o720
PR T T NI 2R 8 © MS/MS 0 LCh. 285
WHE DA KD T F I AT AL ST RE IR
SR olzOT, FY)ARTFF—LTHMZIBRL. B
PEHARTF FELCEHIAETESL LI LTz SOILT
PESHAL A Asn 13 Asp ICE S, HENS1HIL0OT
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Bl SHAE A AL ORF B D L T o720 TOLE Asn T3
FALL723ERERTF SR LT BB 7T FE XTI
TERDSTDOT, BEHRIG % 2 WA AR % 18 15k
K (H,*0) o T, BBEOmE 18 % 7 F FIZHL
DIAERD LTI TR B AR L. SRR 2
Wiy o B REZWTREE L7z IGOT ). LC/MS &
IGOT HEaMAG LI EITLD, Brry—obid
EDLDINA AN =Ty MIKEDOHES > 737 Bl %8 % BUE
HIEIHELHED TV B0 BUED R R 2 AT 4
H 5 E 1 mg DMK & > 7827 EH 5 500-1,000 f
OFES S EHETAR 10 HIZE TRETE 2 PP,
PHRBM6.  MS™EIC X 2 Wl SHAEE Il e 1 o P 78

¥y 7FAMS ORI, WE L2 WO F 3 =
FAETSH (MS' OHEE) . ZRICT VT NTL%ED
AT AN T AN F— Tl 2e S P g2 3 L (Collision
Induced Dissociation:CID). #EUL72%7 572 NOE &
ZIETS (MS)o E5ICMS! THNKETFTAV M e
B &L, Zhucd ) —E, CID 217-5T MS® O
Bl TS, FEMNIZIE, Y7 Vvoss3ztniibh
13 MS" FTOMEVTRETH S0 EBHZIE, LALLM
Mz PRS0V D, MS' T AIE CID 2 X B/
NG = DFENZISTRFIDBREETH S (4,

TELMRY ZLOEHREBEFICEH LT, MS' FTOF—%
EERLT—F =2 (LLF. DB) IZHML7. Kok

1
1
Fucal
1
| \6
Man [31:—4GICNAC[5 1-4GIcNAc-PA
GlcNAc f1-4Mana1 -3 |

2 1

GalP31-4GIcNAc B 1-2Mano.1 —6

GloNAc p17 ' PA = pyridylamino
MS/MS
il l L I @ l ﬂ dxl
1
! Fucal
GlcNAc 3 1-2Manal —6 : \6

Man [‘3 1-4GIcNAcf 1-4GIcNAc-PA

1
2 1

v
Galf 1-4GIcNACf 1 /

l L l m “ ol

GlcNAc 31-4Mana1—3

MS/MS

400 600 800 1000 1 QAQ/ 1400 1600 1800 2000

Mass/Charge
4 ZEREY VT AERSHIC X 2 AR5
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MS2 ( m/z 1280)

—

BEFEELLIETHMEED, TTZORPHOMS O
F=s%L), TN%E DBII%DL, MS* OF—5 7774
VBRIZEDT 574 b e MS® il &5, DB i
A SNT VD7 =5 205 R HIW LCllE # 3B R %
Fho HHRIZLED 5T MS OF—%%ED, FE DB IZ
%ho ZORET, BRAVHBLEHL VA, 512 MS!
DT =y ENBLELEGbH 5o

O MS" B X B WM R E Y AT A, ERATO
Bl iR EHOIS, (KR BEERIER. (k) =S
D 3FITED RIS, (b)) BEEE >SS
hTwa,
BWHEREWT. Pkt — =L L2 FUL 20T LAD
b JE

AR Y TR INT, B 878 FoRRDMEREIC
EL )G MGET 5720121, [HANV =T b,
TR, TERIME. GRAE ] SR FRRORE B AT A
PLETH Do TO—AIRDAHTHHMIL. Bt
¥ — DN, FHRODHIE LBk A —N—L A - LT
y=A42a7L 4 THL P, LrFresruaTL A 43
MO REDOR LD L 7 F 2 % [F— R LICFEMEL 2D
DTHY, BEHNTA 1B BT TV EFREC
ST TELER L Do PUikA —N—L AL 7
S RTH LMY 37 BIZHEER S O LI A FI122 0
FELIFUA7OTLACHRMLOG S, K FoL

[.l |

MS?® ( m/z 1280)

—

200 300 400 500 600 700 800 900 1000 1100 1200 1300

Mass/Charge
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TF N LIRS NS e a Ty oS o B B OEEE
WRPUATHRINT 20 F T ARIK R 2 SIihEtE AF LA
Fagn2 2L, FIAEDRE 200 ym < SWVOJE A
TINAY 2V MERRESEDL, ZOREROHIZASTH
W2 T A 7PV T EIIEE L TWwb, 2T L
AIHD TRE DS B LSMEOREH TN TES (K5),
INFETOWhRI T~ T 74— R moH sz 7z
B SEATCIE, BESEA & LS B A S YD 0 i LT HOG R
LARTNIER ST, ZLOTREEBMAZELTWz720,
ZNEIE T2 LB T TH L, EEEITHUE
DOFNAEAFTHH, BBUGRAY A5y 70y MCHRETEE
e (ng F2FE) ORERRE Y VR ERH IO TE S,
F PRI LD REIRE 7 LR BORES Y TFIV DR
BRI EN D720, H o VB LS O 5
KA CRIER M IRETH B0 FIHE, FAlZIh
TS0 MBI R DHE8 Xy H e, I Mg 55
2% FERAHGRY A A S 10 ng BEEZE IV Yy
F L. PURF ==L A - Lo Fref a7 LA TR
BAFRNT$ B Z LI LT W B. T O FMREE
RO LD EREORHES N A+~ — 7 —FH
IS T 54 23S Sz BISIBSIE  = o BF R ik g L 2o
WCTIRFRLZDONDHLOTELLESH SN2 Y,
ZOLIFUTULARERHT O T 74 ) VTV AT A, B
RO NE, PRz HIS (BR) GP XA A A A ED
EFETHE SN, AL RIS TW 5,

SRIBLIH
1 mm2 $E8)

GlycoStation ® I
KBDRAFPZY

-

FEEEER Vet

5 BMFREUEHMABEERNTERELCORE/IN1F
N—H—DHRFERAIL
5.1 KREREHE/IN\AFI—H—IERDOHE
THT I AFMINT KX BN F = — BRI
AMATONT WD, TuT+IJATIE, §UR7EOER
W2 RN LI ==L Tw5b, LLFA
DIERMP T TN EIMARII R LD, FArDT T4
TUTFITALBNAF =R TIE, ERIRS
& XTI IR UTH B DR AL T 5
ERRECLT, BB L L 72HE s s B a FniE42
EICEMRZE L, EEICIDESHMEDZILL 7S 2%
ZEIE, WOIXHERBRIB ISR L THIFRB7259,
RN ORE SR N A A = —Jr — (BRI S i SLEAR) (34
DTMERIITTH S, IS, FORMBH~—D—1%
BHTHNEH B 1ZEZORIIMOTHETDH), V&R
DIMFE 2 SR LTLRAIIES Vv, 22T IhE
TR LHMEBRMAELT M6IXhbLITH~Y—h—
BH 8 MM 2 FR 48 L 7o
OF FHEALHE FERHRRA SRNAZ I LReal-time PCR
P XD RN HE SRR F ORBLEEZ RS AR,
FZBWTEEL TV D B S E T & s
@¥EALRE D SIS RAE S >3 7 - B A3 55
W HHHESY X BORERHEL 7 F <A 7aT LA
IHESHT 07 7 AV 2479 BB L 7 T
E7u—7E LU GEHT,

R IFRES

-

!

AFvIT—5

LoFy

HHiE IO~
. BATFR
By)\oB

Cy3/Cy5/TMR/Alexa488

=20 v du]
LOFUT7 A BIR —
EERSHARFAFE

ICCD AXS

TN\RyEYNERER  SRHIE
GP)\1 751 T A EHRRR

X‘\:\u ﬁlh‘l % DOCQ
> 2 ¢
o
— T\ RvEVNE R

Normalized signal

sty

ISR

5 LVrFr=iruriA

FEIB - NIRRTl & > 3 7 O YRS SURAT T2 2 ) v FITHE MRV 7 72 280 h s
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B®ZDERENL 7 F ¥ E AT, LC/MS/IGOTHIC X
D HEFERIRE S — T — A OREY 8 B R FET b0 C
DOE S THE L EICB X B8EH DT E SN S,

@IMIEH DO~ —A—ZMHT 2120, D &b LI 5w
WOLNEY TV EADNHRTH Do WAL T+ —
T4 7 AERAWT, (1) BHEOBEHE S > 737 G DI &
EEL, BOZVHOEES, (i) BWOMEED S5
WENTVDENE) B HIOMBE LIS b L =15
WINTWRYEE, MIERTHI>TLE ) O THET
5o (i) N-Z VA O-Z )AL DIESTA WD nhE
AN LWL DIFETO—T LD ENHEE LD %
WHDORPLBRE, TNHDINTA—F =D BERMS T2
BERNERL 21T 5

GOBEMMIZ L =25 > TR IR Z AL | Bl 7T
HHRES N EDT AT VRN ERAT O, HiiER O RE
HEW %

O ZORERTH I BliZ O L Sk M X0 KUk
WL, MR L0 FE2L)—E Ly Fr=fra7
LAWK AT L, B EE NG ZEOMTL 570
TTANVDERSRARDLL 7 F VAR RO,

OMROPRIZHE G DFHE S DB L VDT, ZOW&
. HIWOHES o7 D & 23 7355123 LT B
AR S,

@RV A LR Z QO PR D IE R O %, Fifk & b
BICH 35707 BIZIEL 7 FVA) OF YRy F -
Fv bR L. 1000l EoH> TV TIRGEE T4,

OMEHRITICLY, BEEDO~—H— XD BV 2SS
72725, 10002, EOZHigfk T ORHili 2479 .

WX BICMS"IZ L) g O Z b2 i35, BE T
TVEELDPTICALZVI ENL VDT, MSUZED
BAEY T NVOFESEESEZRETLZ LD L V., €D

BAE, BEEMEAFE L F U R R T

TR L7285, B2 B0 S HI RS v s B % %

AR L7228, MSUIC X0 B E & PuE 5,
DZOERE T ZEOEKREICH %KD 5. ZHBOEEK

EICHIEZLTH W, BOTHEBICT— 7 2/EHL,

BEAF DA F < —H—L DRI O ., T A H

T AR GRHGE A RPN LT 2 LIT XD, Rk

WRFERMLE Hig 3,

CNETIEIELBEHLNRELIZD, I TIIRY)
BlE LTI IL~ — A —, IR~ — 7 —DRZEIZOw
TKIZHBR B,

5.2 FF#R#{t~Y—Hh—DRRE

FFIEHR AL~ — 7 — 2B LT, B, LR
BERKRHHEOEM ETE TV,

BREIF &7 AIVA (HBV) &CRIF .7 AV A (HCV)
RS, B0 20 ~ 30 AERINC, A g —18 M JE
— A2 — TP DO FAE D FR M E 728 %, MR CRUE
NCDIZBEGHE A NS HANOD 7 %K 8 HIHA)
HFEIATD 10 % 1 &5 FHAN) DIERETH L, &G
BIIEIC XY IFEE M. 7147 VEORMES T
LHEEWHEDDIEITXY), FFIEATH LTV 2 &R kA
b X R, MALOBINEIENAF T > — (ERD) 12X
DHEEZWI SN DS, CTHIZBEICEY RELAHETHY
2. SHOABZ RSN Do FFRRHEIL (FFREALEE)
DREFEIZXY, 84T TV —IC X BB B OREE,. FO

(fibrosis 0). F1. F2, F3. F4 ® 5 BRI lishi %,
MMEALASEIT§ I L7255 T FFEDRERIZE T
Wo F3IXMEBMERIEDORE R, MDY EATVS
RETHY, FAZSOHITHFHAICETESTWALIRETH
%o F3 FTOMMALICIZA v —Txa s RN V55
DOFRNBMFETEDLN, FAICELEHTVRREDIWIFET

SR TEREE T IR
Real-time PCR
@ FEMEVEEE (L TR FrUTPYVINOBEDRE
LOFUF o TFo—
) B —— coTLoMS
- - BT
B LoFY=1o07L1 5 OEDRE

TJO—JUVIFUDEE

MFvUT75VINOE
HUAICKBIMENSD
TESHIBEZ(LDRTE
RS RAITEHEEE JO—JER
EETOT 7 ULLESRAT FIAER
bR v \—/ (=L s/
LoFrR1oO7U1 HAFPUT 5N GEHIE

6 PHBENA A~ — — R DMK
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o EBNFEOHEDT-DICH TR O 38
VT 5720128, MIEZ R X0 @R LR
EEHMCTXLNA == IN R TNE LR
W

Al L 723k~ OBk I& 2D - & 5T, alpha-1 acid
glycoprotein (AGP) 25##ifb~—H—DOEFHIZHITHh
720 AGP IZIMEHICBE 25 287 THY., FITF
figi 2 SIS B DT, IO MAELIREE XK
WS BIHEWR V. BERDON- 7Y h b OO TLYF
LOMEETILRMANITTH D, MHEILISPE ST AGP OB
BHMEE AL 5 2 DL BHAILNT Wz NAF T
T—IZ X DFRHEALL NV DS ST 2 B ML 25 HR R
Eroitftsns, AGP kL. L7 F Y TLAT
MR HZ L2k, F3 & F4 2 ENT50Ik#zRL 2
FUREOHENTZ, AOL. MAL. DSA® 3oLz F
ED, WO TEWIEE CTRMMLL NV AR cE 5 2
LA oz B (bR Y2 Xy 7 24k O LFEIFFEIC X
V. ¥ AGP difkeZznEN 3HDOL 7 F L EDH Y F Ay
FREMA LT HISCL ((#k) A Xy 7 ZREASHERELT
WS I AL AR AR O BB 0 HT 3608 B AR LRI SR 7,
ZHIZXDDITHITHTIH Y I VElETESL, Ll
AGP bERIRZ W T 213 RETIE R h o7z, G2 D
AGP Z ER T2 LESHY. ORI 2 K%
Y5, FLEAZE T, MG % EC HISCL THllE T
XBWEY I FREBITHERL-EZA, X GRFE#E
BOTHFHIENER) W) TR X0T
FoRE#EY LW BN RV FrTRINT A . RIS
JFRREMEALE 2 I L 720 X I35 E /7 ad —Lifk%
EEL. X PR -L 2 F Y DOH Y FAvFT7y A %%
MLA LU, HTALR 2 LA &2 421 HISCL IS &Y 17 47
BCHlETE%, INAFERLINIUE, BHEIAIHEK
Rt EERIME LTHAHMLZE T 5. RMOZ 5%
ZAFBREIE, T TG HOMMEAL L~V DS RO T
TCIZH b,

5.3 BEEEY—H—ORHE

RS W X0 IR A3 5R 0 Sz G, TN
DORREE L X0 F69E 35 AR R &, M R o JiF
Milass & S Sh 2 ud e S v, FPIREHRIE %S
L IR D IR L 3 e {5,

Hik L7~ — A — RO IO L), F3H
B R A7y Y a ATEES. R LD
1 mm O/NSHHMBEF EPE LTz BEY VX7 B
WaEHET NV LTL Y F VT LA RN L7 5
WFA L7 F DY 7 FV ORI R oW Co
THo72.IGOT L) WFA ISR &3 B IR~ —H —

—199 —

DT % %5 (230 HEORE 5 232 H) TilE L7z,
INHDGTE, NAFA YT+ = TAZ AFHILD,
M A & b B I B BN, 2 A ) 720 A
10 (2 E TOWEY S X7 HITH 20U A LT, BN
BEOMIhB I OREZ Y T AY VR B LU
PR KON L7z BEOFMBEZE Rkt e
WX, BRI TSR KD EEAE ST WS S
ERMERR L7z BIfE. HT MUCI Pufk &WFA, i protein
Y&WFA O @) 07 v A R% ML, B EH O
Hhovw—r—B2lELL, BE RLHVLRATWS
JEFFhoREMI R I, DT 20-30 %DV EBHTFR
THAHN, ZA2OZWEIL, 85-90 %ITHBIRFEHWVIE
TEARLEZW, ZoldamiE, oA Tr RFMTE
FHOTHENTHLZEHHLODH 5,

6 BHBhbIC

LA EREHCT ORI LTHHE~—
H—DORFEEED TS, Mlida. JRHHE. B, w7
BRSSO~ — A — BT, BRI IS LD
7 =N =B OB R D72\,

BN =D —FRIRDEE LML, BEOBYY
BERIREE & DR E R FEF AR TH 5, ROMEHRIEL
LSHIIEE D L UENDH S, ORERYA P THIZWLE
EENBZ—=I—ZEDLI BRI DOH), QFDzDITIE, fif
Lz B RICTRED, ZHHOT Y Tty b a2l
IREEDSHEAGCTE DD LI D OMBDIZ->EY L LI BH
DY TN EFRESRAEL TN D0 E ) D @O HER S
VL — 3 O RWIIZIE 2 BRI 5 > 7V A3 D
THRTH 2, O—HBEOHFH HEREOY T
bDTHE TH %,

i NA < —H—EROBEH % —o8 T 5, KW E
T OME I RO G TS, KTH 205
DRI EE G TNEEAET Do RIEH
LIEHAOIMLEZ BT, TCICHAmEN EIch B
IRBESTERATHIENTES, LELEDERD
EER B OB S T 720 REBOERO~Y - -7
BB ONAF v —H—] & KU EE L IEWHA
DOHILTIIRADITHZ LN TER Y,

10 FE DL RICH B SERIICORESMEIL —ED
ALTROLEELEMFEANETH o720 TOERIZ. @
NEDO % # L CHIRZE &2 i T&-28, @4
BEOLDOAMZIT- ZI)HHBEEIIERTEZE, OB
. B B THRLHOLWLRLLSTOMIEEY
BHDLIENTET L, @RI, 30 ABBTHo72
Bl ST FE 2SR BT IR L %13 100 Ao 471270 1),
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R A>T AL 2 > TSR JRIEAE T & 722 &)

F720 BESAFZRAEIR O 7 ¥ 7 Mk T oo L HE L ok JE X ¢
TWER ITEFHCHESB R F7ad o7 MR L7z
2, 10 SEBROTPENC B AR O R EEL PR,
10 NMFEDHEADRANZ 2B L, HI12—5 5 HEH
Bz s Lz, 513, 2-3 £ THo ek i %
IS, JwEE, PENOZEIZMICHE, HET O SHF
ERBOROLAIE LTER LTS, WEHE, RiESE K
N PERRERE SR T2 7e e v ¥ — DGR & H L. LD
—RBOIFEMIEZED T VWD, HERNWLRHZML.
EERFGE T —< 2L T WD, T2 ERIF~OERN,
WD DOREZEBEAE RARZ OZIFANEHEZELE T
EHITHEIER RO TNE, 21 AT Y 7T OR L 7%
% 2 EIZHBEW G BESR R ETLT Y TR RO
B72012 3 AEHNS T ¥ TSR3 v — 3 T A (ACGG)
AL, DX TH 1M ACGG ¥y RIY T AZFMEL
720 ZOHK. 2 N3 HAL. 63 L TS,
ACGG ~DZMEFRITZH LTV 5,
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Synthesiology Message

MESSAGES FROM THE EDITORIAL BOARD

There has been a wide gap between science and society. The last three hundred years of
the history of modern science indicates to us that many research results disappeared or
took a long time to become useful to society. Due to the difficulties of bridging this gap,
it has been recently called the valley of death or the nightmare stage ™ ®. Rather than
passively waiting, therefore, researchers and engineers who understand the potential of the
research should be active.

To bridge the gap, technology integration * T/Pe 2 Basic Research =Note 2) o s sientific findings for
utilizing them in society, in addition to analytical research, has been one of the wheels
of progress ¢ P! Researeh “Noted) T ditional journals, have been collecting much analytical
$ype knowledge that is factual knowledge and establishing many scientific disciplines “*
ype 1 Basic Research = Note ) Tochnology integration research activities, on the other hand, have
been kept as personal know-how. They have not been formalized as universal knowledge
of what ought to be done.

As there must be common theories, principles, and practices in the methodologies of tech-
nology integration, we regard it as basic research. This is the reason why we have decided
to publish “Synthesiology”, a new academic journal. Synthesiology is a coined word com-
bining “synthesis” and “ology”. Synthesis which has its origin in Greek means integra-
tion. Ology is a suffix attached to scientific disciplines.

Each paper in this journal will present scenarios selected for their societal value, identify
elemental knowledge and/or technologies to be integrated, and describe the procedures
and processes to achieve this goal. Through the publishing of papers in this journal, re-
searchers and engineers can enhance the transformation of scientific outputs into the soci-
etal prosperity and make technical contributions to sustainable development. Efforts such
as this will serve to increase the significance of research activities to society.

We look forward to your active contributions of papers on technology integration to the
journal.

“Synthesiology” Editorial Board
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Note 1

Note 2

Note 3

Note 4

Note 5

Message

The period was named “nightmare stage” by Hiroyuki Yoshikawa, President of AIST, and historical
scientist Joseph Hatvany. The “valley of death” was by Vernon Ehlers in 1998 when he was Vice
Chairman of US Congress, Science and Technology Committee. Lewis Branscomb, Professor emeritus of
Harvard University, called this gap as “Darwinian sea” where natural selection takes place.

Type 2 Basic Research

This is a research type where various known and new knowledge is combined and integrated in order to
achieve the specific goal that has social value. It also includes research activities that develop common
theories or principles in technology integration.

Full Research

This is a research type where the theme is placed within the scenario toward the future society, and where
framework is developed in which researchers from wide range of research fields can participate in studying
actual issues. This research is done continuously and concurrently from Type 1 Basic Research ®*°® to
Product Realization Research ", centered by Type 2 Basic Research ™2,

Type 1 Basic Research
This is an analytical research type where unknown phenomena are analyzed, by observation,
experimentation, and theoretical calculation, to establish universal principles and theories.

Product Realization Research
This is a research where the results and knowledge from Type 1 Basic Research and Type 2 Basic Research
are applied to embody use of a new technology in the society.
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Synthesiology Editorial Policy

Editorial Policy

Objective of the journal

The objective of Synthesiology is to publish papers that
address the integration of scientific knowledge or how to
combine individual elemental technologies and scientific
findings to enable the utilization in society of research
and development efforts. The authors of the papers are
researchers and engineers, and the papers are documents
that describe, using “scientific words”, the process and the
product of research which tries to introduce the results of
research to society. In conventional academic journals,
papers describe scientific findings and technological results
as facts (i.e. factual knowledge), but in Synthesiology, papers
are the description of “the knowledge of what ought to be
done” to make use of the findings and results for society.
Our aim is to establish methodology for utilizing scientific
research result and to seek general principles for this activity
by accumulating this knowledge in a journal form. Also, we
hope that the readers of Synthesiology will obtain ways and
directions to transfer their research results to society.

Content of paper

The content of the research paper should be the description of
the result and the process of research and development aimed
to be delivered to society. The paper should state the goal
of research, and what values the goal will create for society
(Items 1 and 2, described in the Table). Then, the process
(the scenario) of how to select the elemental technologies,
necessary to achieve the goal, how to integrate them, should
be described. There should also be a description of what
new elemental technologies are required to solve a certain
social issue, and how these technologies are selected and
integrated (Item 3). We expect that the contents will reveal
specific knowledge only available to researchers actually
involved in the research. That is, rather than describing the
combination of elemental technologies as consequences, the
description should include the reasons why the elemental
technologies are selected, and the reasons why new methods
are introduced (Item 4). For example, the reasons may be:
because the manufacturing method in the laboratory was
insufficient for industrial application; applicability was not
broad enough to stimulate sufficient user demand rather than
improved accuracy; or because there are limits due to current
regulations. The academic details of the individual elemental
technology should be provided by citing published papers,
and only the important points can be described. There
should be description of how these elemental technologies
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are related to each other, what are the problems that must
be resolved in the integration process, and how they are
solved (Item 5). Finally, there should be descriptions of how
closely the goals are achieved by the products and the results
obtained in research and development, and what subjects are
left to be accomplished in the future (Item 6).

Subject of research and development

Since the journal aims to seek methodology for utilizing
the products of research and development, there are no
limitations on the field of research and development. Rather,
the aim is to discover general principles regardless of field,
by gathering papers on wide-ranging fields of science and
technology. Therefore, it is necessary for authors to offer
description that can be understood by researchers who are
not specialists, but the content should be of sufficient quality
that is acceptable to fellow researchers.

Research and development are not limited to those areas
for which the products have already been introduced into
society, but research and development conducted for the
purpose of future delivery to society should also be included.

For innovations that have been introduced to society,
commercial success is not a requirement. Notwithstanding
there should be descriptions of the process of how the
technologies are integrated taking into account the
introduction to society, rather than describing merely the
practical realization process.

Peer review

There shall be a peer review process for Synthesiology, as in
other conventional academic journals. However, peer review
process of Synthesiology is different from other journals.
While conventional academic journals emphasize evidential
matters such as correctness of proof or the reproducibility of
results, this journal emphasizes the rationality of integration
of elemental technologies, the clarity of criteria for selecting
elemental technologies, and overall efficacy and adequacy
(peer review criteria is described in the Table).

In general, the quality of papers published in academic
journals is determined by a peer review process. The peer
review of this journal evaluates whether the process and
rationale necessary for introducing the product of research
and development to society are described sufficiently well.

Synthesiology Vol.5 No.3 (2012)
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In other words, the role of the peer reviewers is to see whether
the facts necessary to be known to understand the process of
introducing the research finding to society are written out;
peer reviewers will judge the adequacy of the description of
what readers want to know as reader representatives.

In ordinary academic journals, peer reviewers are anonymous
for reasons of fairness and the process is kept secret. That
is because fairness is considered important in maintaining
the quality in established academic journals that describe
factual knowledge. On the other hand, the format, content,
manner of text, and criteria have not been established for
papers that describe the knowledge of “what ought to be
done.” Therefore, the peer review process for this journal will
not be kept secret but will be open. Important discussions
pertaining to the content of a paper, may arise in the process
of exchanges with the peer reviewers and they will also be
published. Moreover, the vision or desires of the author that
cannot be included in the main text will be presented in the
exchanges. The quality of the journal will be guaranteed by
making the peer review process transparent and by disclosing
the review process that leads to publication.

Disclosure of the peer review process is expected to indicate
what points authors should focus upon when they contribute
to this journal. The names of peer reviewers will be
published since the papers are completed by the joint effort
of the authors and reviewers in the establishment of the new
paper format for Synthesiology.

References

As mentioned before, the description of individual elemental
technology should be presented as citation of papers
published in other academic journals. Also, for elemental
technologies that are comprehensively combined, papers that
describe advantages and disadvantages of each elemental
technology can be used as references. After many papers are
accumulated through this journal, authors are recommended
to cite papers published in this journal that present similar
procedure about the selection of elemental technologies
and the introduction to society. This will contribute in
establishing a general principle of methodology.

Types of articles published

Synthesiology should be composed of general overviews
such as opening statements, research papers, and editorials.
The Editorial Board, in principle, should commission
overviews. Research papers are description of content and
the process of research and development conducted by the
researchers themselves, and will be published after the peer
review process is complete. Editorials are expository articles
for science and technology that aim to increase utilization by
society, and can be any content that will be useful to readers
of Synthesiology. Overviews and editorials will be examined
by the Editorial Board as to whether their content is suitable
for the journal. Entries of research papers and editorials
are accepted from Japan and overseas. Manuscripts may be
written in Japanese or English.

Required items and peer review criteria (January 2008)

Item Requirement

Peer Review Criteria

1 Research goal

Describe research goal (“product” or researcher's vision).

Research goal is described clearly.

o | Relationship of research

goal and the society for the society.

Describe relationship of research goal and the society, or its value

Relationship of research goal and the society
is rationally described.

Scenario Pt agred »
3 scientific words” .

Describe the scenario or hypothesis to achieve research goal with

Scenario or hypothesis is rationally described.

4 Selection of elemental

Describe the elemental technology(ies) selected to achieve the

Elemental technology(ies) is/are clearly

technology(ies)

research goal. Also describe why the particular elemental
technology(ies) was/were selected.

described. Reason for selecting the elemental
technology(ies) is rationally described.

Relationship and
integration of elemental
technologies

Describe how the selected elemental technologies are related to
each other, and how the research goal was achieved by composing
and integrating the elements, with “scientific words” .

Mutual relationship and integration of
elemental technologies are rationally
described with “scientific words” .

Evaluation of result and
future development

Provide self-evaluation on the degree of achievement of research
goal. Indicate future research development based on the presented
research.

Degree of achievement of research goal and
future research direction are objectively and
rationally described.

Originality

Do not describe the same content published previously in other
research papers.

There is no description of the same content
published in other research papers.

Synthesiology Vol.5 No.3 (2012)
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Synthesiology Instructions for Authors

Instructions for Authors

1 Types of contributions

Research papers or editorials and manuscripts to
the “Readers’ Forum” should be submitted to the
Editorial Board. After receiving the manuscript, if
the editorial board judges it necessary, the reviewers
may give an interview to the author(s) in person or by
phone to clarify points in addition to the exchange of
the reviewers’reports.

2 Qualification of contributors

There are no limitations regarding author affiliation
or discipline as long as the content of the submitted
article meets the editorial policy of Synthesiology,
except authorship should be clearly stated. (It should
be clearly stated that all authors have made essential
contributions to the paper.)

3 Manuscripts

3.1 General

3.1.1 Articles may be submitted in Japanese or
English.

Accepted articles will be published in Synthesiology
(ISSN 1882-6229) in the language they were
submitted. All articles will also be published in
Synthesiology - English edition (ISSN 1883-0978).
The English edition will be distributed throughout the
world approximately four months after the original
Synthesiology issue is published. Articles written
in English will be published in English in both the
original Synthesiology as well as the English edition.
Authors who write articles for Synthesiology in
Japanese will be asked to provide English translations
for the English edition of the journal within 2 months
after the original edition is published.

3.1.2 Research papers should comply with the
structure and format stated below, and editorials
should also comply with the same structure and
format except subtitles and abstracts are unnecessary.
Manuscripts for “Readers’ Forum” shall be comments
on or impressions of articles in Synthesiology, or
beneficial information for the readers, and should be
written in a free style of no more than 1,200 words.
Editorials and manuscripts for “Readers’ Forum” will
be reviewed by the Editorial Board prior to being
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approved for publication.

3.1.3 Research papers should only be original papers
(new literary work).

3.1.4 Research papers should comply with various
guidelines of research ethics.

3.2 Structure

3.2.1 The manuscript should include a title (including
subtitle), abstract, the name(s) of author(s), institution/
contact, main text, and keywords (about 5 words).
3.2.2 Title, abstract, name of author(s), keywords, and
institution/contact shall be provided in Japanese and
English.

3.2.3 The manuscript shall be prepared using word
processors or similar devices, and printed on A4-size
portrait (vertical) sheets of paper. The length of the
manuscript shall be, about 6 printed pages including
figures, tables, and photographs.

3.2.4 Research papers and editorials shall have front
covers and the category of the articles (research
paper or editorial) shall be stated clearly on the cover
sheets.

3.2.5 The title should be about 10-20 Japanese
characters (5-10 English words), and readily
understandable for a diverse readership background.
Research papers shall have subtitles of about 15-
25 Japanese characters (7-15 English words) to help
recognition by specialists.

3.2.6 The abstract should include the thoughts behind
the integration of technological elements and the
reason for their selection as well as the scenario for
utilizing the research results in society.

3.2.7 The abstract should be 300 Japanese characters
or less (125 English words). The Japanese abstract
may be omitted in the English edition.

3.2.8 The main text should be about 9,000 Japanese
characters (3,400 English words).

3.2.9 The article submitted should be accompanied
by profiles of all authors, of about 200 Japanese
characters (75 English words) for each author. The
essential contribution of each author to the paper
should also be included. Confirm that all persons
who have made essential contributions to the paper
are included.

3.2.10 Discussion with reviewers regarding the
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research paper content shall be done openly with
names of reviewers disclosed, and the Editorial Board
will edit the highlights of the review process to about
3,000 Japanese characters (1,200 English words) or a
maximum of 2 pages. The edited discussion will be
attached to the main body of the paper as
part of the article.
3.2.11 If there are reprinted figures, graphs or
citations from other papers, prior permission for
citation must be obtained and should be clearly stated
in the paper, and the sources should be listed in
the reference list. A copy of the permission should
be sent to the Publishing Secretariat. All verbatim
quotations should be placed in quotation marks or
marked clearly within the paper.
3.3 Format
3.3.1 The headings for chapters should be 1, 2, 3...,
for subchapters, 1.1, 1.2, 1.3..., for sections, 1.1.1,
112,113
3.3.2 The text should be in formal style. The chapters,
subchapters, and sections should be enumerated.
There should be one line space before each
paragraph.
3.3.3 Figures, tables, and photographs should be
enumerated. They should each have a title and an
explanation (about 20-40 Japanese characters or 10-
20 English words), and their positions in the text
should be clearly indicated.
3.3.4 For figures, image files (resolution 350 dpi or
higher) should be submitted. In principle, the final
print will be in black and white.
3.3.5 For photographs, image files (resolution 350 dpi
or higher) should be submitted. In principle, the final
print will be in black and white.
3.3.6 References should be listed in order of citation
in the main text.
Journal — [No.] Author(s): Title of article, Title
of journal (italic), Volume(lssue), Starting page-
Ending page (Year of publication).
Book — [No.] Author(s): Title of book (italic),
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Starting page-Ending page, Publisher, Place of
Publication ('Year of publication).

4 Submission
One printed copy or electronic file of manuscript
with a checklist attached should be submitted to the
following address:
Synthesiology Editorial Board
c/o Website and Publication Office, Public Relations
Department, National Institute of Advanced
Industrial Science and Technology(AIST)
Tsukuba Central 2 , 1-1-1 Umezono, Tsukuba
305-8568
E-mail: synthesiology-ml@aist.go.jp
The submitted article will not be returned.

5 Proofreading

Proofreading by author(s) of articles after typesetting
is complete will be done once. In principle, only
correction of printing errors are allowed in the
proofreading stage.

6 Responsibility
The author(s) will be solely responsible for the
content of the contributed article.

7 Copyright

The copyright of the articles published in
“Synthesiology” and “Synthesiology English edition”
shall belong to the National Institute of Advanced
Industrial Science and Technology(AIST).

Inquiries:
Synthesiology Editorial Board
c/o Website and Publication Office, Public Relations
Department, National Institute of Advanced
Industrial Science and Technology(AIST)
Tel: +81-29-862-6217 Fax: +81-29-862-6212
E-mail: synthesiology-ml@aist.go.jp
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Messages from the editorial board

Research papers
International cooperation for the utilization of earth observational data in an integrated manner

-Development of de jure standardization of the common infrastructure for the global earth observation system of systems-
K.Iwao

Development of a pressure sensor using a piezoelectric material thin film
-Application to a combustion pressure sensor for mass-produced cars-
M.AKIYAMA, T.TaBARU and K.KisHI

Novel functional gels and their commercial distribution as chemical reagents
-New development of functional soft-materials-
M.YosHIDA

Evaluating the effects of actions taken to attract visitors to sightseeing areas
-An Open Service Field behavior survey technology-
Y.YAMAMOTO

Development of basic tools for glycoscience and their application to cancer diagnosis
-A 10-year strategy of the Research Center for Medical Glycoscience of AIST-
H.NARIMATSU

Round-table talks

Value creation and synthesis
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